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ABSTRACT 


Background: The prevalence of cutaneous mycoses has been increasing with constantly changing pattern. The likelinood 
of fungal infections in the population of Garhwal region might be increased due to their poor personal hygiene, agriculture 
work and close contact with soil and animals. Aim: To find out the prevalence of various mycotic skin infections in Garhwal 
region of Uttarakhand and compare and correlate it with site, gender, age group, occupation, socio economic status and 
health status of residents of Garhwal region of Uttarakhand. Methods: The patients with superficial fungal infection 
reported were studied in relation to name, age, address, occupation, socio - economic status and sites involved. Skin 
scrapings were collected in a sterile black paper and divided into two parts. Part | was used for KOH mount and Part II was 
used for culture. Cultures were read after 5 days of incubation for colony morphology and pigment production and every 
five days till 4 weeks. Fungi were identified on the basis of their colony morphology, pigmentation, microscopic 
characteristics and biochemical tests. Results: Out of total 136 patients, 98(72.05%) had fungal infection. Maximum 
patients were in the age group of 20 — 50 years (60.20%). Farmers, dairy and poultry workers (36.73%) were most affected 
.Affected patients were mostly from low and very low socioeconomic status (59.1%). Among Dermatophytes (69.82%), T. 
mentagrophyte and T. rubrum were most common. Conclusion: Dermatophytes are most common cause of mycotic skin 
infection. 
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INTRODUCTION 


Cutaneous mycosis is one of the most common 
infectious diseases worldwide and affects around 20 
— 25% of world’s population and the prevalence of 
cutaneous mycoses is still increasing with constantly 
changing pattern."’>! Dermatophytes, yeasts and non 
dermatophytic molds can involve skin, hair and nails 
and are important microorganisms of soil. The 
infection is generally restricted to non — living 
cornified layers of skin. Various — clinical 
manifestations are seen varying from mere pruritis to 
favus. In majority of cases however the infection 
presents as scaly lesion, spots or blisters. Apart from 
temperature, humidity, rainfall, environmental light, 
climate, chemical composition and pH; other factors 
like human and/or animal presence in the vicinity are 
also of importance in amount and diversity of fungal 
flora growing there.'**! In Garhwal region of 
Uttarakhand alpine conditions predominate with 
mild summers, humid monsoon and cold winters but 
the city of Srinagar being a valley has warm 
summers and humid monsoons. The major part of 
population is engaged in agriculture, livestock 
rearing and manual labour and is in close contact 
with soil and animals. Less frequent bathing, poor 
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personal hygiene and poor environmental sanitation 
increases the risk of contracting fungal infection.'?!7! 
Though the infections are not serious in terms of 
mortality but lesions are not self - curative and may 
harbour secondary bacterial infections. 
Disfigurement caused due to infection affects the 
self — esteem of patient and decreases the quality of 
life. The infected individual acts as reservoir of 
disease and can transfer it by direct or indirect 
contact.""! Veer Chander Singh  Garhwali 
Government Medical Science and Research Institute, 
Srikot, Srinagar is one of the referral centers for 
Garhwal region. There are seven districts under 
Garhwal division: Dehradun, Uttarkashi, Haridwar, 
Chamoli, Pauri, Tehri and  Rudraprayag. 
VCSGGMS&RI, Srinagar is closest referral center 
from Chamoli, Tehri, Rudraprayag and Pauri 
districts. This study was undertaken to study the 
prevalence and pattern of fungal skin infections in 
Garhwal region of Uttarakhand. 
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MATERIALS AND METHODS 
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This study was carried out in department of 
Microbiology, Veer Chander Singh Garhwali 
(VCSG) Government Medical Science and Research 
Institute, Srinagar, Garhwal. A total of 136 clinically 
diagnosed randomly selected cases of superficial 
fungal infection of all age groups and both sexes 
coming to out — patient departments of VCSG 
Government Medical Science and Research Institute 
were studied. History was taken in relation to name, 
age, address, occupation, socio - economic status 
and sites involved. Patients under antifungal 
treatment were excluded from the study group. The 
affected area was cleansed with 70% ethyl alcohol 
and skin scraping was taken from inflamed border of 
active lesion using surgical blade (No. 23). Skin 
scrapings were collected in a sterile black paper and 
divided into two parts. First Part was used for KOH 
mount and second Part was used for culture. 10% 
KOH was used for skin scrapings, 20% for scrapings 
from palm and sole and 40% for nail clippings. 
Cultures were done on Sabouraud’s Dextrose agar 
and Sabouraud’s Dextrose agar with 
chloramphenicol and cyclohexidine and _ were 
incubated at 280C. Cultures were read after every 
five days of incubation for colony morphology and 
pigment production till 4 weeks. If no growth was 
seen after 4 weeks culture was regarded negative. 
Lactophenol cotton blue mount was made by teasing 
a small part of colony on slide to study microscopic 
morphology. Fungi were identified on the basis of 
colony morphology, pigmentation, microscopic 
characteristics and biochemical tests (Urease test). 


RESULTS 


A total of 136 patients with clinical suspicion of 
fungal infection were included in the study. 163 
samples were collected from different sites. Out of 
total 163 samples 150 (92.02%) samples were found 
positive either by direct microscopy and/or culture 
[Figure 1]. Ninety one (55.828%) samples were 
positive by both culture and microscopy whereas 
twelve (7.36%) were positive by microscopy but 
negative by culture and forty seven (28.83%) 
samples were found positive by culture but negative 
by microscopy [Figure 2]. 





Figure 1: Culture showing Trichophyton rubrum. 
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Culture and KOH Identification 
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Figure 2: Culture and KOH Identification 


Twenty two out of 138 (15.94%) culture positive 


samples were found bacterial contaminants. Out of 
these 22 samples, ten (7.24%) samples were negative 
by microscopy while 12 (8.69%) were observed both 
microscopy and culture positive. Thirteen (7.97%) 
samples were negative by both microscopy and 
culture. Fungi were isolated from 116 samples 
(71.16%) out of total 163 samples [Figure 2]. 

Out of total 136 suspected patients, 98 (72.05%) had 
fungal infection at one or more sites. Fungi were 
isolated from more than one site in 13 patients 
whereas two different fungi were isolated from six 
patients. Male: Female ratio of patients suffering 
from fungal infection was 3.3:1.Maximum of 
patients with fungal infection were in the age group 
of 20 — 50 years (60.20%) [Figure 3]. 





Relationship between gender and age 
group 
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Figure 3: Relationship between gender and age group 


of infected patients. 


Maximum number of patients with fungal infection 
were farmers, dairy or poultry workers (36.734%) 
followed by students (28.571%). [Figure 4]. 





Relationship between occupation 
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Figure 4: Relationship between occupation and 


infected patients 
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Most common site involved was Groin, Buttock and 
Thigh in 35 (30.17%) cases followed by nails in 24 
(20.69%) cases. 18 (81.81%) out of 22 bacterial 
contaminants grew in samples from groin, Thigh and 
Buttock region [Table 1] [Figure 5 & 6]. 





Figure 5: Fungal lesion on nail. 


Figure 6: Fungal lesion on neck. 


Table 1: Sites involved: Fungus and_ Bacterial 


contaminants. 


Bacterial 
Fun Percenta contamina Percenta 
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Out of 116 culture isolates 81 (69.82%) were 
dermatophytes, 20 (17.24%) were non 
dermatophytic molds and 15 (12.93%) were yeasts. 
T. mentagrophyte and T. rubrum were commonest 
isolated fungi 34 (29.31%) each, followed by 11 
(9.482%) Candida albicans [Figure 7& 8, Table 2]. 
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Figure 8: Macroconidia of T. mentagrophyte. 


Table 2: Prevalence of various etiological agents. 


Causative Agent 
Dermatophytes ee 
| Terubrum 84 29.31% 


T. rubrum 
| Tnanum 086% 
| T.schoenleinii TL 860% 
| T.violaceum 259% 
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easts 


} 


Qt tT 


A. niger 
Fusarium 


Unidentified 


Most of the patients belonged to low socio economic 
class (34.69%) followed by middle and very low 
socio economic classes with 26.53% and 24.49% 
respectively [Figure 9]. 











Prevalance of fungal infections in various socio economic 
group 
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Figure 9: Prevalence in various socio economic status. 









Most of the affected patients were from Srinagar 


(37.76%) followed by  Srikot and 
Rudraprayag (13.27%). [Table 3]. 

Out of 13 cases in which fungi was isolated from 
more than one site 6 (46.15%) were diabetics, three 
(23.07%) were smokers and two (15.38%) were 
hypertensive. Out of 6 cases in which different 
species were isolated, three were diabetics (50%) 
and one each (16.66%) were smoker and 
hypertensive. Five (22.72%) out of 22 bacterial 
contaminants were isolated from diabetic patients 
[Table 4]. 


(17.35%) 






Table 3: Area wise prevalence of fungal infections. 
District 
60.20% 
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Table 4: Gender V/s Health Status and Age group V/s Health Status. 
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DISCUSSION 


In this study 136 clinically suspected cases of fungal 
skin infection attending Dermatology and Venereal 
disease out - patient department of VCSG 
Government Medical Science and Research Institute, 
Srikot, Srinagar were studied. Male predominance is 
seen but Male: Female ratio of 3.26:1[Figure 3] is 
greater than most other studies but is comparable to 
studies carried in Shimla,!?!!!”! Central India and 
Rajasthan.!'*?7! This high Male: Female ratio may be 
because females in rural area avoid visiting health 
facilities until their condition begins affecting their 
work and home made remedies have failed to 
provide relief. Age range of patients varied from 3 
months to 81 years. Maximum numbers of patients 
were in the age group of 20 — 50 years [Figure 3] 
which is also seen in most of the researches,.!17180?) 
The reason of high prevalence in this group may be 
their more active life style and involvement in 
outdoor activities. Farmers, dairy or poultry workers 
[Figure 4] were most affected which may be due to 
their close contact with soil and animals. Students 
were second most affected group which may be due 
to their active involvement in physical activity and 
wearing of occlusive clothing. 7?! 

Groin, Thigh and Buttocks and surrounding area 
were most common sites [Table 1] followed by nails 
and foot. Less frequent changing of undergarments 


and poor personal hygiene along with involvement 
in physically strenuous work leading to heavy 
sweating may be responsible for more frequent 
involvement of groin and surrounding area. Highest 
bacterial contamination was also seen in samples 
isolated from this site which may be due to present 
of large number of bacterial commensals around this 
area. 

Dermatophytes were most common culture isolates 
followed by non dermatophytic molds and yeasts 
[Table 2]. Among the Dermatophytes, Trichophyton 
spp. was most common isolates. While most studies 
have reported T. rubrum as most common specie 
isolated followed by T. mentagrophyte or vice 
versa, !!2.13,15-17.21,24.25] Th this study T. rubrum and T. 
mentagrophyte were equally responsible for the 
infection (29.31%) which is similar to a study 
carried in Aurangabad where these two species were 
isolated in almost equal percentage.''*! Yeast C. 
albicans was next most isolated (9.48%). among 
non-dermatophytic molds Aspergillus niger was 
most common followed by A.fumigatus and 
Penicillium. 

Most of the patients in the study were from low and 
very low socio economic [Figure 9] classes together 
comprised of around 60% of total patients which is 
in accord with other studies.'! In this study low 
socio economic class comprised of most patients and 
not very low. This may be because people of very 
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low socio economic status usually do not visit 
hospital as their earning is mostly on a daily basis. 
Maximum numbers of patients were from Srinagar 
followed by Srikot and Rudraprayag [Table 4] which 
may be due to closer approach to the hospital. Total 
46.15% of cases were found diabetics in which fungi 
were isolated from more than one site whereas 50% 
were found diabetics in which more than one fungi 
were isolated [Table 4]. This can be due to greater 
risk of development of infections in diabetics. 

Only 40.81% of infected patients gave history of 
diabetes, hypertension or smoking [Table 4]. 
Interestingly none of the patient gave history of both 
smoking and hypertension or smoking and diabetes 
or diabetes and hypertension or all three. This may 
be due to patient bias or undiagnosed case. 


CONCLUSION 


Superficial mycotic infections are very common in 
Garhwal region of Uttarakhand despite the relatively 
cold climate conditions. This may be due to warm 
and humid days despite cold nights due to proximity 
with river. In this region, poor hygiene, occlusive 
clothing and involvement in agriculture and related 
activities increase risk of fungal infection. 
Dermatophytes are found to be the most common 
cause of fungal infection but yeasts like C. albicans 
are also quite common cause so there is need of 
accurate diagnosis as treatment differs for different 
groups. 

Further research on pattern of fungi found in soil at 
different sites, therapeutic efficacy of different drugs 
in treatment of different groups of infection, 
presence of fungal infection in students and farmers 
and people not visiting OPD will help make the 
results more applicable to general population. 
Research on hygiene habits of general population 
and different age groups and occupation in relation 
to fungal infection will help better direct awareness 
programmes. 


REFERENCES 


Pires CAA, Cruz NFS, Lobato AM, Sousa PO, Carneiro FRO, 
Mendes AMD. Clinical,epidemiological, and therapeutic 
profile of dermatophytosis. An Bras dermatol. 2013; 
88(2):259-264. 

Havlickova B, Czaika VA, Friedrich M. Epidemiological 
trends in skin mycoses Worldwide. Mycoses 2008;51: 2-15. 
Marques SA, Robles AM, Tortorano AM, Tuculet MA, 
Negroni R, Mendes RP. Mycoses associated with AIDS in the 
third world. Med Mycol. 2000;38 Suppl 1:269-—279 

Singh BS, Singh DV, Singh BG, Singh RJ. Incidence of 
keratinophilic fungi and related dermatophytes in Agra soil. 
Adv PI Sci. 1990; 3(1):8-15. 

Jain N, Bhadauria S, Sharma M, Kumar P. Keratinophilic and 
related fungal flora of Jaipur Il. J Phyto Res. 1999;12(1- 
2):105—106. 

Anbu Pariasamy, Hilda A, Gopinath S. Keratinophilic fungi of 
poultry farm and feather dumping soil in Tamilnadu, India. 
Mycopathologia. 2004; 158(3):303—309 

Deshmukh SK. Keratinophilic fungi on feathers of pigeon in 
Maharashtra, India. Mycoses. 2004; 47(5—6):213—215. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


pal 


22; 


Via 8 


24. 


2): 


26. 


Isolation of 


Deshmukh SK, Agrawal 
dermatophytes and other Keratinophilic fungi from soils of 
Mysore(India) Mycoses. 2000;43:55—57. 

Padhya AA, Thirumalachar MJ. Dermatophytosis in Poona, 


SC, Jain PC. 


India. Observation on incidence,’ clinical features, 
environmental factors and causal agents studied during 1958 
to 1963 at Sasson hospitals. Mycopath Mycol Appl 1970; 
40:225-236. 

Das Gupta SN, Shome SK. Studies in medical mycology - on 
the occurrence of mycotic diseases in Lucknow. Mycopath 
Mycol Appl 1959; 10:177-186. 

Erbaqciz, Tuncela, Zer Y et al. A prospective epidemiological 
survey on the prevalence of onychomycosis and 
dermatophytosis in male boarding school 
residents.Mycopathologica 2005;159: 347-352. 

Sharma M, Sharma R. Profile of dermatophytic and other 
fungal infections in Jaipur. Indian J Microbiol. 2012;52:270— 
274 

Singh S, Beena PM. Profile of dermatophyte infections in 
baroda. Indian JDermatol venereol leprol. 2003;69: 281—283. 
Patwardhan N, Dave R. Dermatomycosis in and around 
Aurangabad. Indian J Pathol microbiol 1999; 42:455-462. 

Ranganathan S, Menon T, Sentamil G S. Effect of socio- 
economic status on the prevalence of dermatophytosis in 
Madras. Indian j dermatol venereal Leprol 1995;61:16-18 

Peerapur BV, Inamdar AC, Pushpa PV, Srikant  B. 
Clinicomycological study of dermatophytosis in bijapur. 
Indian j med microbiol 2004;22:273-274 
Hanumanthappa, Sarigini k, Shilpashree P. 
Clinicomycological. Study of 150 Cases of dermatophytosis 
in a tertiary care hospital in south India. Indian J Dermatol 
2012; Jul-Aug; 57 (4): 322-323. 

Raghavendra KR, Yadav D, Kumar A, Sharma M, Bhuria J, 
Chand AE. The nondermatophyte molds: Emerging as leading 
cause of onychomycosis in south-east Rajasthan. Indian 
Dermatol online J 2015; 6:92-97 
Garg A, Venkatesh V, Singh M, Pathak KP, Kaushal GP, 
Agrawal SK. Onychomycosis in central India: a 
clinicoetiologic correlation. Int J Dermatol. 2004;43:498—502. 
Doi: 10.1111/4.1365-4632.2004.02125.x. 

Bhagra S, Ganju SA, Kanga A, Sharma NL, Guleria RC. 
Mycological pattern of dermatophytosis in and around shimla 
hills. Indian J Dermatol 2014;59:268-270. 

Bhatia VK, Sharma PC. Epidemiological studies on 
dermatophytosis in human patients in Himachal pradesh, 
India. Springerplus. 2014;3: 134. Doi:10.1186/2193-1801-3- 

134. 

Sarma S, Borthakur A K. A clinico-epidemiological study of 
dermatophytoses in northeast india. Indian J dermatol venereol 
leprol 2007;73:427-428. 

Niranjan HP, Padmaja N, Priyanka BV. Study of 
onychomycosis at a tertiary care hospital in south India. J evol 
med dent sci. 2012;1(5):823-829. Doi: 10.14260/jemds/132. 

Kannan P, Janaki C, Selvi GS. Prevalence of dermatophytes 
and other fungal agents isolated from clinical samples. Indian 
J Med Microbiol. 2006; 24:212—215. 
Kainthola A, Gaur P, Dobhal A, Sundriyal S. Revalence of 
dermatophytoses in rural population of garhwal himalayan 
region, Uttarakhand, India. Int. J. Medical sci. 2014; aug; 2(8): 
9-12. 

Malik AK, Chugh TD, Prakash K. Dermatophytosis in North 
India. Indian J Pathol microbiol. 1978;21:53—59 


How to cite this article: Mathuria YP, Sah R. Mycotic Skin 
Infections: Study of Clinico-Etiological Pattern and Socio- 
Economic Profile in Garhwal Region of Uttarakhand. Ann. 


Int. Med. Den. Res. 2017; 3(3): MBO7-MB11. 


Source of Support: Nil, Conflict of Interest: None declared 








Canals of International Medical and Dental Research, Vel (3), Issue (3) 


NM 
ca) 
C 
=. 
=) 
e 
= 
2) 
= 
=) 
—y 
i © 
=) 
— 
-) 
us 
<< 





